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HISTORICAL PERSPECTIVES AND DESIGN OF A SOCIAL SYSTEMS 

RESEARCH STUDY 

S. B. Sells 
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The purpose of this introductory discussion is to outline a contextual 
framework in which the following presentations by my colleagues in this 
Symposium will be identified as functional components of a common enterprise. 
After reading their papers I realize that in their respective efforts to maxi- 
mize the time available for substantive discussion they have left me two 
important tasks. The first is that of explaining the collaborative three-year 
study of Navy personnel in which the NMPRU at San Diego and the IBR (TCU) 
at Fort Worth have been partners. This explarration includes the theoretical 
orientation as well as the goals and overall design of the investigation. The 

second is that of clarifying the relation of the presentations this morning 

' \ 

to the entire study. As I will try to explain, this is a progress report and 
not a final report. Its purpose is mainly to explicate tjie theoretical models 
used, the data gathered, and the types of analyses involved. 

The three-year study involves a .large-scale field investigation of Navy - 
ships and shore installations. Its objectives involve substantive problems 
at two levels. At the level of social science research they involve develop- 
mental efforts to implement a broad social system model, encompassing environ- 
mental and organizational factors, as well as individual characteristics, for 
the study of individuals in organizations*^ At the level of applied s'ocial 
psychology or personnel psychology, they represent a research effort *to account 
for increased portions of variance in measures of personnel effectiveness 
through the incorporation of environmental and organizational measures implied 
by the social system model. The compatibility of the theoretical and applied 

V, 

ERLC 8 ^ 



ERIC 



goals reflects well the quality and the broad interests of the members of the 
research team and is responsive to the concerns of the sponsor, the Office 
of Naval Research, to emphasize practical as well as theoretical relevance in 
its supported program. The papers that follow reflect this dual concern. 

The historical perspectives implied in the title of this paper are 
personal as^well as substantive since the initial planning, by Eric Gunderson 
and me represented the convergence of activities which we had pursued separately 
and finally in collaboration since the early 1960's. As a senior member of 
the NMPRU staff, Gunderson had long been engaged in the search for factors 
that explain and predict noneffectiveness of Navy personnel, such as illness 
rates, job dissatisfaction, absenteeism, premature attrition, and others. This 
search, as we have reported elsewhere (Gunderson and Sells, 1974), led increas- 
ingly to the conviction that significant and indeed, major sources of the 
behavior patterns related to the effectiveness - noneffectiveness dimension 
reside in circumstances of living and working and extend beyond the domain of 

individual characteristics, the traditional source that has been mined almost' 
'« ■ ■ 

to the point of depletion. 

Recent Navy studies aboard Navy combat vessels (cruisers, 'aircraft carriers, 
and a battleship) during overseas deployments and with Naval aviators during 
carrier combat operations, (Gunderson and Rahe, 1974), (Rahe, Gunderson, Pugh, 
Rubin, and Arthur, 1972), (Rubin, Gunderson, and Arthur, 1972), had shown 
consistent relationships between illness rates and such factors as ships' 
operational activities, work conditions, demographic characteristics of crew 
members (which are ascriptive rather than personal measures), and recent life 
stresses. One salient result was that men working in physically demanding 
and hazardous environments had relatively high illness rates. Another was 
that illness rates among men in "blue-collar" jobs (ordnance, deck, and 

9 



■ 4 

engineering) were higher than those among men in "white collar" office and 
technical jobs; similar results had been reported in civilian industry. Of 
particular interest wa'; tho observation that overall illness rates varied 
considerably among ships {McDonald, Pugh, and Gunderson, in pres^:). 

The substantial differences in illness rates among ships were analyzed 
in terms of differences in operational schedules, crew composition, and ill- 
ness reporting procedures, with rather disappointing results, and it was 
hypothesized that a combination of environmental conditions (habitability) 
and organizational or social context variables,- as well as interactions among 
these factors, would account to a greater extent for the variations in mor- 
bidity rates aboard the ships studied. Further research was needed to deter- 



mine possible sources of 
types of organizations; i 



variation in illness rates among ships and other 

f conditions could be identified which were associated 



with high illness rates ^nd ppor morale, appropriate corrective, or preventive 
measures might be deviseiil^ 

A conceptual modefl for su^h further inquiry, that could embrace a broader 
range of effectiveness\and feffectiveness-related criteria, was developed out 
of a collaborative effort by Gunderson and me to provide a context for the 
study of similar problems in relation to long-duration space jnissions. The 
occasion was the assignment to prepare apportion of the report of the NAS 

Comnittee* on Long Duration Space Flight and the result, published in that 

> 

report; was entitled A Social System Approach to Long Duration Missions 
(Sells and Gunderson, 1972). This statement was an elegant and well -documented 
elaboration of an earlier paper (Sells, 1966) in which I had proposed a 
social system model for organizational research and applied it to a variety 
of small organizations that function in isolated circumstances. The major 
components of this model, which'were supported by detailed subcomponent 
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descriotors, proved to be particularly useful for taxonomic analysis. They 
were^. goals and objectives. 2. philosophy and value systems, 3. personnel 
composition, 4. organization, 5. technology, 6. enveloping er>vironment,^both 
•physical and social -cultural , and 7. temporal factors. 

The original concerns that l3d me to the concept of an organization as 
a type of social system, were three. First, I have for many years been inter- 
ested in the study of behavior as organization-environment interaction and 
the concept of social system emerged after many false tries as a device for 
representing the environment in a formulation reflecting its organization as 
if aff€cts the individual. Second, I reached the conviction, not yet substan- 
tiated by extensive empirical analysis (for which support is hard to find) 
that a typology of organization social systen\s is feasible and would go far 
toward furthering understanding of behavior in organizations. Third", and 
finally, this approach provided a promising and well 'organized agenda for the 
study of environmental factors that account for bejiavior variance. Some of 
the research presented today supports this expectation. 

Gunderson and I agre'ed that the generality of the social system model "made 
it applicable to organizations of all f6rms, including ships, and we formulat- 
ed the initial plans for this study in terms of the major components that I 
have enumerated. With the background of epidemiological research mentioned 
earlier, ONR was asked to support an intensive study of some of the determinants 
of illness rates and other forms of performance ineffectiveness in individuals 
and groups aboard naval ships and shore stations. A small sample of civilian 
organizations was included for comparative purposes. This three-year research 
program, primarily concerned v/ith environmental and organizational character- 
istics that affect health and morale and jointly sponsored by the Bureau of 
Medicine and Surgery and the Office of Naval Research, is now in its third year. 

11 



A study of this scope required d-iverse professional talents. Major 
roles have been assumed by Dr'. Ailan P. Jones of IBR, Dr. Lawrence R. James, 
who transferred from NMPRU to. IBR last year. Dr. Blair W. McDonald, formerly 
of NMPRU and presently with the General -Motors Corporation, Detroit, Michigan, 
and Lt. Larry Dean of NMPRU. The supporting staffs at both organizations 
cannot be mentioned here, }ft deserve high credit for their outstanding work. 

The study has involved three phases, lie first phase was a pilot study 
of 13 Navy ships and 1.200 crew members, cpncerned mainly with development, 
tesiting, and revision of research instruments. The second, the major data 
collection phase, covered- a 1,- rge sample of organizations, . including shore 
stations and civilian organizations; 20 Navy ships and 6,000 crew members . 
have! participated in this part of the study^ Questionnaires, interviews*' on- 
site observations, and personnel and organizational records have been gathjered 
by research teams aboard ships under operational conditions and at selected 
shore facilities. Approximately half of these units participated in a second 
round of data collection after an interval of four to six months in order to 
provide longitudinal data on major variables. The third phase, concerned with 
data analysis and interpretation, willconclude with final reports, presenting 
findings and recommendations to the Nav'-- and technical publications in the 
open literature. ^ 

The data collected cover a number of dbipains related to the social system^ 
model: measures of the physical environment aboard ship, habitability per- 
ceptions, organizational climate, biographical data, job motivation and satis- 
faction, personnel data, sick call records, organizational structure, and 
leadership information. 

In view of the two levels of conceptual relevance of this' study it is 
important to note that many of the variables represented in the data matrix. 

ERIC * 12 ' 



/ 



•5 



were selected to relate the present investigation to significant developments 
reported in the literature. In addition, the selection and ordering of data 
were guided by a process model of organizational behavior and effectiveness 
developed by James and Jones within the social system framework (James and 
Jones, 1974, a, b, c). This model proposes that behavior in organizations is 
a complex function of intra individual characteristics, external influences, 
and Interactions of subsets of' both. It views individual behaviors and 
attitudes, for example job satisfaction, as a joint function of subsets of 
individual characteristics and subsets of variables representing the organ- 
Izatlojiir situation. The model will be explicated by Dr. James who wifl also 
revtiew the research on the development of complex measures to represent 
Several major components, particularly psychological climate and subsystem 
structure. 

Dr. James' paper thus focuses on analyses within major components repre- 
sented In the model. Some relations between components, at the level In 
which the Individual seaman is the unit of analysis \^111 be presented by 
Dr.^ Jones. The empirical data presented In both papers represents a very 
sizable effort, but at the same time, only a portion of the total. The IBR 
staff have dealt mainly with organizational data. The NMPRU staff have 
organized and reduced the environmental and habltabllity data and Dr. Gunder- 
son will report on these. Dr. Jones will relate, as part of his presentation, 
some relations of individual and organizational variables with one group 
of criteria, promotion rate, intent to reenllst, and satisfaction. Dr. 
Gunderson will relate the environmental data to^^health indices. 

These selected analyses give, a broad cross-sectional insight into the 
data that are presently entering- the final stages of analysis in which the 
major organizational, environmental, and criterion component measures. 
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developed separately by the IBR and NMPRU staffs, will be merged to carry 
oat«.t^ie^verall objectives of the study* In chis final stage ttie date will 
be analyzed at one level in which individual seamen will be the unit of 
analysis and at ^mother in which organizations (ships) and major organisa- 
tional divisions of organizations will be the unit of analysis. An important 
feature of this study involves the use of organizational and enviror.mental 
data in analyses of individuals. 
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Introduction 

A strong plea has been made to develop new models for organizational 

research which encompass both individual and situational characteristics 

as antecedent c^us6s of individual behavior and attitudes in organizational 

settings (Campbell, Dunr.6tte-, 1/iwler, & Weick, 1970; James, 1973; 

Lichtman & Hunt, 1971; Sells, 1963). One Identifying feature of these 

proposed "integrating" models is that behavior and attitudes are seen 

as related either to the additive and linear aspects of individual 

9 

and situational characteristics or to the interaction between individual 

'( 

and, situational characteristics. Examples of integrating models include 
open system and role models (Homans, 1950; Kahn, Wolfe, Quinn, Snoek & 
Rosenthal, 1964; Katz, 1964; Katz & Kahn, 1966; Katzell, 1962; Sells, 
1963), the contingency model of leadership effectiveness (Fiedler, 1967, 
1971), a criterion model for managerial effectiveness (Campbell et al., 
1970; James, 1973), and an organic-adaptive model for future organiza- 
tiorial'functioning (Bennls, 1969)- 

The advent of integraing models requires the development of rationale 
and methodology for measuring both macro and micro situational characteristics 
in organizations. Psychologists have generally concentrated their 
situational research on the micro aspects of organizations, principally 
at the individual and intermediate work group levels (Katz 6t Kahn, 
1966). Secondly, there has been a tendency to tnake global assumptions 
about organizational structure or to disregard it altogether (Lichtman 

/ 
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& Hunt, 1971; Porter & Lawler, 1965). On the other hand, sociologists, political 
scientists, management scientists, economists, and others have adopted a \ 
"macro" approach, investigating the dimensions and effects of large organiza- 
tional subsystems and total organizations. Both approaches have weaknesses. 
The weakness of the psychological emphasis on micro levels is the present 
lack of knowledge regarding how characteristics of organizational levels above 
the immediate workgroup influence behdvior and attitudes (Blankenship & Miles, 
1968; Herman & Hulin, 1972; Porter & Lawler, 1965; Prien & Ronan, 1971). On 
the other hand, the macro approach has neglected the effects individuals may 
have upon the organization. As emphasized ^by Katz and Kahn (1966), both 
the macro and micro aspects of organizations must be investigated if organiza- 
tional researchers are to understand the relationships between organizational 
situations and individual behavior and attitudes. A combination of these 
approaches requires the addition of more levels of analysis (e.g., subsystems, 
total organizations, and the sociocultural environment), the identification of 
general aspects of social situations, and the study of adaptive and dynamic 
organizational processes. 

This paper presents an organizational model, that was designed to encompass 
the related concepts of integrating models, dynamic models, and open system 
models as well as micro and macro organizational variables. Major levels, 
components, and either eapirically demonstrated or hypothesized relationships 
within or among components are discussed. Results obtained from several intra- 
component analyses are also prtrssnLod; however, the majority of analyses and 
results using the proposed model as a guide are presented in the next paper. 



18 



13 



Proposed Organizational Model 

The proposed organizational model is presented in Figure 1 of the hand- 
out, s An elaboration of the situational components is presented in Figure 2. 
It must be olentioned that the model is a preliminary step in the development 
of an integrating-open system model. As such it is considered neither 
exhaustiW nor definitive. 

Components (e.g.. squares) of the model include the sociocultural and 
external pliysical environments; the total organizational context, structure, 
systems values and norms, process, climate, and physical environment; 
psjrchological climate; organizationally related attitudes Vd motivation; 
ind'ikdual resources; individual job behaviors and job oerf^mance; and 
end-result criteria. As shown at the bottom of Figure 1, the^omoonents are 
further categorized as situational (to the left of the vertical dotted line), 
Intervening, individual characteristic, and individual behaviors and 
criteria. Organizational criteria were not included in the model because they 
could be constructed for any number of group, subsystem or organizational 
measur^s^ 

While a full presentation of the model was not feasible here, each 
component is briefly described and discussed. A m6re in-depth discussion 
of selected components follows the overview of the model. The sociocultural 
environment includes attributes s^ch as the social, linguistic, technologic, 
and aesthetic culture that provide\an external context and cultural frame 
of reference (Sells. 1963). The eternal ^ly^sical e^^ 
measures related to geographic lo^cation such as temperature, noise, and 
environmental hazards. With respect to components of the organizational 
situation, contex t at the organizational, subsystem and group levels refers 
to the history, development, goals dependence> and technology of a 
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particular organization, subsystem, or group; it provides a history, rationale, 
and transition for the organizational entity (Pugh, Hickson, Hinings, & 
Turner, 1969). 

Structure at the various organizational levels was defined as: 

The enduring characteristics of an organization or organizational 
' subsystem reflected by the distributation of units and positions 
within the organization or subsystem and their systematic relation- 
ships to each other. 

This definition was predicted upon those presented by Porter and Lawler 
(1965), Ghiselli and Siegel (1972), and Pugh, Hickson, Hinings, and Turner 
(1968). Based upon a review and integration of the literature, we have 
(James & Jones, 1974) proposed seven descriptive dimensions of structure, 
which are presented in Figure 3. These dimensions, which are not considered 
to be homogeneous in the sense of one factor not mutually exclusive, include: 
1) size, 2) centralization of decision making and authority, 3) configuration, 

4) formalization, 5) specialization, 6) standardization, and 7) interdependence 

\ 

of organizational units. 

Systems Norms and Values concern the explication of appropriate 
organizational, or group, behaviors and the ideolpgy to reinforce such 
behavior (Katz & Kahn, 1966)'. Included within this component are such measures 
as conformity, impersonality, reciprocity, and so forth. 

Process at the various organizational levels is defined in Indik's 
(1968) terms. That is, process encompasses variables that maintain the 
system in a steady state of that deal with the adjustment processes that 
are mobilized to maintain a steady state. Although obviously related, a 
conceptual distinction between structure and process was provided by Sells 
(1968) who described structure as reflecting the broad dimensions of social 
situations in which people interact, and process as modes of interaction 
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exemplified by behavior and organizational states • 

The 'physical environment includes physical space characteristics 
(temperature, light), habitability, and variables such as remoteness, hazards, 
confinement, and' endurance demand^. 

Organizational climate or OC is defined here as a set of second order 
abstractions of intervening variables or first order constructs representing 
prevailing conditions of the organizational environment as related to 
characteristics of the job, t^ie leadership, the workgroup, and the various 
subsystems as well as the total organization. Organizational climate is 
differentiated from psychological climate or PC in that OC refers to organiza- 
tional attributes, main effects, or stimuli (Campbell et al., 1970; Forehand 
& Gilmer, 1964; Guion, 1973), while Pfc refers to individual attributes, namely 
the concept of an intervening psychological process based upon perceptions. 
The perceptions are considered internal representations of the organizational 
environm^t based upon an interaction between actual organizational characteri- 
stics and individual characteristics (Friedlander & Margulis, 1969; Schneider, 
1972, 1973; Schneider & Hall, 1972). The definition of PC is similar to that 
of OC in that it is also conceptualized as a set of second order abstractions. 
However, as discussed above, the properties of OC and PC differ significantly 
in many ways, the most important of which is the difference between an 
organizational attribute and an individual attribute (James & Jones, in press). 
Thus, psychological climate is defined as a set of second order abstractions 
of intervening variables or first order constructs which are based upon 
^ internal representations of the organizational environment as related to 
characteristics of the job, the leadership, the workgroup, and the various 
subsystems and the total organization. 

The organizationally related attitude and motivation component includes 
measures such as job satisfaction and various expectancies, in&crumentalities. 
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and valences (e.g., components of a VIE model). This component is considered 
to be both an individual characteristic and an intervening measure in the 
sense that variables included in this component are relatively susceptible 
to change as a function of experiences in the organization, and secondly, 
they provide an operationalization of the intervening psychological process 
as discussed by Indik (1968) and Likert (1961). The individual resources 
component on the other hand includes variables such as intelligence, aptitudes, 
personality, race, socioeconomic status, etc., which are somewhat less 
susceptible to change and thus are considered as individual characteristics. 
Individual job behaviors and ^ob performance follow models presented by | 
Campbell et al. (1970) and James (1973), and represent the actual things 
people do on their jobs (behavior) that are organizationally relevant and 
measurable (performance). Finally, the end-result component includes 
•criteria such as promotion rate, productivity indices, turnover rates, salary 
progression, etc., which are a function of job performance .as well as 
situational measures beyond the control of the individual (Campbell et al . , 
1970), thus the dotted line from the situational component to this '" ■ 

component was required. 

The relationships between components are exemplified byj a series of 
embedded levels of situational variance (e.g., organization, subsystem, and 
l...k groups), on' -way and two-way arrows representing a logical flow of 
events and feedback, and interaction symbols (crossed arrows). The embedded 
levels of situational variance reflect the idea that situational components " 
are interrelated; although, the embeddedness was not mean to imply that the 
relationships need necessarily be direct nor large. Two-way arrows and 
arrows moving from right to left reflect the ideas of feedback and dynamicity 
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and thus the need for longitudinal analysis. The interaction symbols reflect 
the concepts that a) the relationships between situational measuros and 
intervening variables may partially be a function of situation-situation, 
individual-individual, or individual-situation interactions, and b) the prediction 
of job performance and end-result criteria may require perception-attitude- 
individual resource interactions, with the direct addition of situational 
measures to the above interactions in the case of individual end-result 
criteria. Finally, as discussed below it is expected that the effects of 
the external environment or organisational level components upon the intervening 
or individual components would normally be mediated by subsystem and group 
variables. A similar mediation would also be expected for individual influences' 
upon the organization. However, the model does allow for those cases in which 
the more macro characteristics of the situation have a direct influence on, 
or are directly influenced by, the intervening or individual variables. j 

In much the same vein as Indik (1965), the above model postulates 'that > 
the relationships between nonadjacent variables in the model may likely 
require the use of a linkage analysis. That is, the relationships between the 
structure and attitude components. 
Preliminary Data Analyses 

The present study focused upon selected components of variables within 
components. The data analyses to be described here concern attempts^ to ' 
iaeut'Jfy variables and/or dimensions related to subsystem structure and psycho- 
logical climate. Variables representing subsystem process are also indir'ectly 
addressed. 

Psychological Climate (PC) . Psychological climate was defined as a 
set of second order abstractions of perceptual descriptions of the 
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organizational environment. The assumed properties of PC were that it is an 
individual attribute, it repx:esents an intervening psychological process ♦ and 
it may ^e based upon an individual^situational interaction. 

We have attempted to address the conceptual bounds of PC (James & Jones, 
in press) as well as the criticisms that climate is tautological with known 
situ^tiodBl, jab characteristic, or job satisfaction variables (Guion, 1973; 
Johannesson, 1973) with this very preliminary definition. In essence, we 
have attempted to construct a tfieoretical nomological net for PC. -Of concern 

now are the attempts to construct an empirical nat. 

* ** 

The concept of a second level- abstraction requires explanation. I 
will use nomological net terminology (Cronbach & Meehl, 19^5; Feigl & Scriven, 
1956; Royce, 1963) for this explanation. At the data or P-plane we have a 
large number of micro perceptions of the organizational environment, including 
perceptions of the job, leadership, reward structure, etc. Operationally, we ^ 
think of individual items in a climate questionnaire, e^h of which addresses 
a micro aspect of the organizational environinent. 

Composite variables are viewed as first order abstractions or intervening 
variables (in some cases they may be explanatory to the degree to be regarded 
as constructs). Here we find many of the measures frequently employed in 
industrial or organizational psychology. These include: job related measures 
such ^s role ambiguity, job challenge, and job autonomy; leadership related meas 
such as. support and goal emphasis; workgroup related measures such as 
cooperation and esprit; and subsystem or organizational measures such as open- 
ness of expression, cooperation, and opportunities for growth and advancement. 
You will note that these measures are frequently based on factor or component 
analyses of items . 



& 24 



\ 

19 

Psychological climate is then viewed as a set of second order abstractions 
of the composite (first order) variables. Psychological climate is therefore a 
more parsimonious and explanatory description of the situation than the first 
order variables. Second, climate when conceptualized in this manner is not 

tautological with knovn situational variables (e.g., composite variables). 

\ 

Finally, although climate and organizational related attitudes , 'namely job 

\ 

satisfaction, are shown to, be dynamically related in the model, they are 
conceptua^lly distinct, one (climate) representing a perceptual description 
of the situation and one representing a personalistic reaction (emotion) to 
the situation (Locke, 1969). Finally since PC is an individual attribute, there 
is no -requirement that members within a particular group agree in their 
perceptions of climate; although, consensus of opinion is certainljj not precluded. 
With respect to an empirical analysis of PC, Table 1 presents jthe component 

structure and reliability estimates for 35 intervening variables or first order 

i 
j 

constructs ariranged by four organizational levels. The first order, measures 
were based upon unit weighted item composites, with an average number of four 
items per composite. You will note that many of these measures represent well 
known job, leadership, workgroup, etc., measures, typically based upon some 
form of accumulation of micro^ perceptions of prevailing conditions in the 
organizational environment. Thus, they were conceptualized as first order 
abstractions. As discussed, PC was conceptualized here as more broad, explanatory, 
parsimonious, and abstract than the first order measures . Thus, the first 
order measures were subjected to principal components analysis to arrive at 
second order abstractions. 

The data presented in Table 1 were obtained for a sample of 4315 Navy 
enlisted personnel. The six components with eigenvalues greater than or equal 
to one accounted for 59 percent of the trace of the correlation matrix. The 
designations given to the components were: 1) Conflict and Ambiguity; 2) 
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Challenge, Importance, and Variety of the Job; 3) Leader Effectiveness; 
A) Workgroup Cooperation, Friendliness, and Warmth; 5) Professional and 
Organizational Esprit de Corps, and 6) a weak component for Job Standards and 
Pressure . 

Table 2 presents preliminary examinations of component invariance for the 
PC components for the Navy sample, a sample of firemen (N=398), and a sample 
of lower management to top regional management in a private health care 
--..foundation (N-504). Six components were also found for the same. 35 first order 
measures in each of the two latter samples. Sixty-three percent and 67 percent 
of the trace was accounted for, respectively. Examination of the results in 
Table 2, which are based upon coefficients of congruence (Tucker, 1951; Mulaik, 
1972), indicated 'that five of the six Navy components tended to be generalized 
in the twp other studies. This speaks rather favorably for component invariance, 
construct validity, etc.; however, all was not rosy as several nuances were 
also observed. For example, ^11 of the first order organizational measures 
loaded above .40 on one component in the health management sample, indicating 
some lack of differentiation, if in fact such existed. Second, a component 
reflecting confidence and trust displayed by the leader toward his subordinates 
was found in the health management and firemen samples (coefficient of , congruence 
equals .81). In general, however, five of the six PC components appeared to 
generalize across samples, which privided at least partial support to our 
reification of the construct of psychological climate. 

Subsystem structure. The seven proposed dimensions of structure proposed 
in Figure 2 v^ere based upon a review and integration of the literature 
(James 6e Jones, 1974b), with emphasis placed on Pugli^et al., (1968). The proposed 
dimensions represent a desire to postulate underlying intervening variables 
or constructs and then to operationalize the dimensions through variables. The 
dimensions were not considered to be independent or orthogonal in a mathematical 
^'-?nse, but rather to differentiate among sets of conceptually homogeneous variables 
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Table 3 presents the resuHs of a principal components analysis of 
variables representing the structural dimensions of standardization, centrali- 
zation, formalization, and dependence. The data were obtained from question- 
naires administered to division and department heads aboard Navy ships (N-316). 



The results reported in Table 3 provided support for the differentiation among 
the four structural dimensions. Simple structure was quite evident, and 
variables hypothesized to represent specific dimensions defined either one or 
two homogeneous components. The seven components were designated, 1) General 
Centralization of Decision Making, 2) General Standardization, 3) Interdependence 
Among Organizational Units, 4) Formalization of the Role Structure, 5) 
Centralization of Work Scheduling and Allocation^ 6) Formalization of Communica- 
tion, and 7) a weak component reflecting Standardization of Procedures for 
Expending Funds. 

Table 4 presents correlations among component scores for the above 
components ^of structure and variables representing the remaining three proposed 
structure uimensions, namely size, specialization, and configuration. Data 
for the letter three dimensions were obtained from ship records, namely 
manning guides. The correlations were based upon data for divisions, which were 
also representative of departments. 

Inspection of Table 4 demonstrates that size correlated moderately with 
the specialization variable. Second, the >^pan of control tended to be higher 
in the larger divisions, and the larger divisions had more levels. Specializa- 
tion did not correlate significantly with span of control, but had a low, 
significant correlation with the number of levels in the organizational hierarchy* 
The two configuration measures had a low but significant correlation* Finally, 
the correlations among the component measures, size, specialization, and 
configuration were generally low and not significant. 

These results provide at least partial support for the proposed seven 
,9^"imensions of structure. However future research is obviously needed. 
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Table 1 



Principal Comt:)onents of Psychol or ical riinvate for 



Intervening' Variables or 
First Order "onstioicls 



Job or Task 

1. Role Ambiguity 

2. Role Conflict 

3 . Job Autonon\y 

4. Job Variety 

5. Job Importance 

6. Job Feedback 
7^ Job Challenge 

8. Job Pressure 

9. Efficiency of Job Design 

10. Job Standards 

11. Opportunity for Dealing 

v;/Others 



12 . Support 

1?, Goal Emphasis 

U* V/ork Facilitation 

15. Interaction Facilitation 

16 ♦ Planning and Coordination 

17. UtJ\7ard Interaction 

18. Confidence and Trust - UP 

19. Confid<5nce and Tmist - Down 

Workprroup 

20. Cooperation 

21. , Friendline:?s anc^ Warmth 

22. Reputation for Effect Lven^ 

23. Workgroup Csprit de <^orps 



"omnonents 




h2 


Cronbach 
Alpha 


1 ' 


2 


3 


4 


5 


6 


.48> 


-.44 










- 

.62 


.62 










-.49 




.59 


.58 




.52 










.66 


.68 




.67 










.59 


.68 




.DO 










.61 


.65 




.46 


.51 








.55 


.52 




.75 










.69 


.77 


-.46 








-.53 




.59 


.54 












.47 


.46 




.42 








.54 


.60 


.52 




.54 










.33 


.47 






.72 








.78 


.81 






.72 








.69 


.62 






.80 








.79 


.73 






.77 








.73 


.70 






.61 








.65 


.56 






.50 




.48 




.50 


.47 










.61 




.49 


.50 












.40 


.54 


.52 








.75 






.74 


.73 








» > * 






.65 


.63 








.50 






.58 


.54 








M 






.63 


.70 



* Only measur'es with loadings ^ +.40 are presented. 
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Table 1 (Continued) \ 



Intervening Variables or 




— 










r irst Order Constructs 




Comnonents 








prffanizat^ion 


1 




1 

3 




5 


6 


■ h2 


Cronbach 
Aloha 


24 • Openness of Expression 










.64 




.64 


.70 


^>>. Organizational 












Cominunication - Down 
26 . Interdepartmental 


-.55 












.62 


.68 


Cooperation 


- 57 












.37 


.56 


27. Conflict of Org. Goals 












and Objectives 


.oo 












.57 


.55 


28. Airibiguity of Org. 














Structxire 
29. Consistent Applications 


66 












.58 


.44 


Of Org. Policies 
30. Organizational Esprit 


-.47 








.45 




.46 


.47 


de Corps 
31. Professional Esprit 










.66 




.61 


.61 


de Corps 
32. Planning and Effectiveness 


-.53 








.79 




.67 
.56 


.67 
.54 


33 • Fairness and Objectivity 












of the Reward Process 


-.51 












.40 


.53 


34* Opportunities for Growth 












and Advancement 








.57 






.62 


.63 


35. Awareness of Employee 












Needs and Problems 


-.41 






.52 






.54 


.56 
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Table 3 



Principal Components Tor Four Proposed Dimensions of Subsystem Structure'' 



Variables 



Formalization 

1. Job responsibilities are defined 

2. Activities specified in writing 

3 . Enrohasis on written communication 

4. fjlust follow chain of command 

Standardization 

5. Procedures for and frequency of 

inspections 

6. Reporting performance 

7. Procedures for discipline 

8. Initiating of meetings and 

formal activities 

9. Expenditure of funds 

10. Training personnel 

Dependence 

11. Depend on other ,units for 

resources ' 

12. Consider other units' needs in 

preparing work schedules 

13. Joint decision making bearing on 

own act 

Centralization of Decision Makin/r 

14. Determine own budget^ , 

15. Allocate work 

16. Determine work schedule 

17. Adopt new program or policy 

18. Set standards of performance 

19. Set overall goals 

20. Autonoiny in making decisions 

21. Determine methods for goals and 

activities 



.52 



.67 
.70 
.77 
.66 

.48 



.48 
.57 
.48 

.74 
.59 



('oim;>onents 



.70 
.70 
.70 



.85^ 
.84 



.82 
.80 



.79 
.59 



.87 



h'= 



.75 
.73 
.72 
.58 



.42- 
.37 

.57 
.79 
.46 



.51 
.52 
.56 



.40 
.74 
.74 
.47 
.53 
.61 
.52 

.34 



1 = percent of trace accounted for = .56 

2 = A high score reflects high centralization 
* Only loadings |+ .40| are presented 
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My presentation continues the discussion of the organizational model, 
exploring some ■5f the relationships implied in that model (James & Jones,. 
1974) • ' ^ • 

' The paper is organized around two basic levels* of analysis: 1) the 
individual t^vel and 2) the organizational level. On the individual level, 
the speciVlc relationships to be examined are those among selected subsystem 
variables, individual characteristics, perceptions, attitudes and behavior • 

The organizational level analyses address relationships among structure and 

I 

context, subunit climate an^ subsystem performance* A general linear model 

is used to investigate components and interactions within and amonjg 

i . 

components* \ 
Psychological Climate 

At the individual level of analyses, an important domain would apoear to 
be the individual's internal representation or perception of the environment 
in which he works (Schneider, 1972, 1973a, 1973b; James & Jones, in press). 
In the present model, this internalization is represented by the psycholo- 
gical climate (PC) component- 

The first set of analyses , attempted to explore the relative importance 
of individual characteristics versus situational influences upon PC. As in 
James' presentation, the situational analyses emphasized the structural 
component and interactions among variables within that component* Neverthe- 
less, selected variables from other subsystem components (context, process) 
are also included. The discussion is limited to the sample of U. S* Navy 
enlisted men and to the subsystem level of division* Due to missing data for 
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some divisions, the N for these analyses were reduced to 726 (compared to 315 
for James) * 

Situation ^ Table' 1 presents the variables used in the situational 
analyses (Set I). Variables 1 to 13 reflect structural measures, whilj 
variables 14 through 18 reflect process and context components. Since Dr. 
James has discussed these measures, I will not take the time to review them 
here. 

IC and Joint IC-S > In Sets II & III, an important distinction has been 
made between variables representing individual characteristics such as 
intelligence, marital status, education and age, which are relatively independent 
of the organizational situation, and a second class of attributes which are 
typically joint functions of the larger organizational situation, the individual, 
and in some cases, the subsystem situation. For example, a minimum GCT is 
required before a person may take certain schools, apply for particular job 
types, and so forth. Other schools may be offered only to persons who have 
been in the Navy or other organizatigns for a particular time. Level is another 
variable of this type, where the organization sets criteria for promotion 
including specified experience and achievement levels, and provides role 
requirements and privileges for each level. On the other hand, the individual 
must possess certain abilities and aptitudes and must decide whether to remain 
_jjL-the--i5rganizational setting and strive for higher levels. The identification 
and use of this Joint Individual-Situation class of variables is intended to 
avoid some of the confusion which arises when a variable such as level is used 
both as a structural variable (as for exam-'e, by Porter & Lawler, 1965) and 
as an individual characteristic variable. Fxelationships between variables in 
this class and work jroup or situational characteristics are expected to depend 
on aspects of the organization. For example, the overlap between job type and 
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situation would probably be greater if workgroups or divisions consisted 
entirely of one or more job types not found in other workgroups of divisions. 

The variables listed on the individual characteristic (IC) and the joint 
individual-situation (IC-S) classes of variables were obtained by self-report 



straightforward except for the series of IC composites regarding Ego Needs 



Relationships of Situation, IC and IC-S to PC . The lower portion of Table 
1 presents the results of comparisons of different sets of independent variables 
as these sets related to FC component scores. The first three sets c R's 
represent regressions for the situational variables; the remaining represent 
regressions for the IC and IC-S variables. When structure variables only 
(set I variables 1-13) were related to PC scores, the resulting R's tended to 
be modest, but within the range reported by others (Lawler, Hall & Oldham, 
1974) • The addition of interaction terms among variables within the structural 
subset increased the multiple R*s as did the addition of variables from other 
components of the organizational model. F-ratios are not presented since all 
comparisons were significant at the >01 level. The relationships between PC and 
the IC and IC-S sets were of similar low to moderate magnitude except for the 
R's with Challenge snd Variety. Interaction terms were I'ot included for the IC 
and IC-S components since variables within each se". were significantly inter- 
correlated . 

In order to explore overlapping variances, selected subsets of the varlablej 
in each of the three components (Situation, IC and IC-S) were combined to 
predict PC. Table 2 presents both the selected variables and comparisons among 



measures and from ship records. All of these measures are relatively 




size of house and the size of the town 
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different sets of independent variables. Although the R's for sets I, II, and 
III were less than reported in Table 1, the loss appeared to be similar for 
all PC components except the Challenge and Importance component, which remained 
at the same level. This lack of change appears to be explained by the 
relationship of Challenge and Importance to age (r=.42) and/paygrade (r=.50). 

A comparison of multiple R's for each of the first three sets of independent 
variables with the combined sets indicated that although situation, individual 
characteristic, and joint individual-situation variables each accounted for 
some unique variance, the overlap across sets was high. This result however, 
is not uncommon in real life, where variables from conceptually discrete 
domains are so interrelated that after the first variable or set of variables 
is entered into a regression analysis, the addition of other variables tends 
only to chip away at the remaining unexplained variance. However, the data 
did suggest that some of the PC components are more sensitive to role-related 
influences, such as level, than to influences of the organizational sub-unit. 
In other words, for a PC component such as Challenge or Esprit, the situation 
influencing perception appears to be more a function of the subdomains 
represented by level or paygrade than of the division in which the person 
works. For other variables such as job standards, however, the relationship 
with organizational unit data appears to be greater. 

These results would seem to call for a rethinking of the currently 
popular approach in which dimensions of the perceived situation are indiscri- 
minantly averaged or. accumulated without regard to the types of dimension 
involved. In the corresponding question of whether individual perception 
may be accumulated to represent situational attributes (as in the case of 
OC), the present data were inconclusive. Although the structural, process, 
arid context variables were significantly related to PC, the overlapping 
variance among sets of independent variables was considerable. This might be 
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interpreted to rule out accumulating PC scores by organizational unit* However, 
the impact of level and a knowledge of shipboard life would suggest a different 
interpretation* On a ship, chiefs and first clas^ seamen often have separate 
living spaces which would give a communality of situation (across organizational 
subunic) perhaps not shared by the average sailor whose work and berthing areas 
tend to be determined by his division assignment* Analyses currently in progress, 

separating E-6 and above (foreman rates) from E-5 ^nd below should help to 

/ 

clarify these relationships. 

Such questions are of considerable importance in deciphering the theoretical 

boundaries of the conceptual domains involved. Of equal importance and interest, 

/ 

however, is t^e question of how these domains affect attitudes such as iob 

/ 

satisfaction and other measure? such as retention on the job and promotion. 
Relations hip of Situational, IC> IC-S. and PC to Attitudes and Behavioral Criteria * 

The final set pf individual analyses explored relationships among the 
Situational, IC, IC-S, and PC domains with such dependent variables as stated 
Intent to Reenlist (a 5-point scale) Promotion Rate (paygrade standardized 
by time in Navy) and a 14-item overall Job Satisfaction Scale (cjC = .92). 
The analyses are sumnarized in Table 3, where the first four sets of results show 
the relationships of each set of independent variables to each of the criteria. 
The situational variables showed a low to moderate relationship with the 
criteria. The relationships for the Individual Characteristics and Individual- 
Si tuational variables were somewhat higher. The PC components were fairly highly 
related to satisfaction and intent to reenlist but only moderately to promotion 
rate. Except for the Intent to Reenlist criterion, the addition of one or more 
sets of independent variables failed to result in any appreciable increase in R 
over that obtained for the highest single set. 
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These findings would, at first, seem to be effects of level, leading to the 
frequently established conclusions that sailors who reenlist once tend to do 
so again, that they are more satisfied, and that they receive promotions in 
relation to duty time. The conclusions regarding promotion and reenlistment 
are supported by a comparison of the results for set 7 which contains age, level, 
and paygrade and set 8 in which these variables were omitted. Both reenlistment 
intent and promotion rate suffer a noticeable decrease in the R for set 8. For 
satisfaction, however, the decrease is considerably less than wouUl be expected 
in view of the correlation between level and satisfaction (r=.35) found in the 
present study and others in the literature. 

Although level is an important correlate of reenlistment and promotion 

rate, the size of the R remaining when level-related variables are omitted 

i 

is still substantial. These findings would seem to indicate that even though 
level may be correlated with various criteria, an overemphasis on level and 
level-related variables might obscure important relationships of considerable 
practical and theoretical interest. 

Finally, it is \ioted that PC shares a considerable amount of variance 
with satisfaction which^does not appear to overlap with variance attributable 
to the other sets of independent variables. 
Organizational Analyses 

The next set of analyses were organizational in focus and explored relation- 
ships between structural and context measures, subgroup climate (measured by 
average or mean perceptions of climate), and organizational performance. 

Organizational performance was measured by having each department head 
rate the divisions under him, approximately six rnonths after the structure, 
context, and perceived climate measures had been collected. These ratings were 
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developed by means of a modification of the behaviorally based expectations 
technique dpscr.ibed by Smith, Kendall & Hulin (1969). Interviews with Navy Officers 
were used to derive eight dimensions of major importance to effective 
functioning by departments and divisions* For each dimension, the officers 
suggested three general incidents or types of behavior- -one which reflected 
poor performance on the dimension, one .which reflected average or adequate 
performance on the dimension, one which reflected average performance. These 
twenty- four statements were then mixed in an attempt to reduce the influence of 
one rating upon subsequent ones. 

The rater was asked to indicate whether the division as a whole would be 
expected to perform worse than, equal to, or better than each of the twenty- 
four statements. The rated division received a score ranging from 3 (if 
rated worse than each of the statements) to 9 (if rated better than each of the 
statements). A score was given for each of the eight dimensions. 

Table 4 shows the predictive validities for each set of predictors. The 
structural variables in Set I are the same as were used in the individual analyses. 
The second set predictors (reflecting subgroup climate) consisted of division 
means, for the four PC components which were most highly determined by situa- 
tional variables. The Challenge and Esprit components were not accumulated due 
to the correlations with variables such as level or tenure which cut across 
oi^ganizational units. 

I would again like to stress that the validities in Table 4 are predictive 
validities in which ratings of organizational performance were predicted from 
structure, context and subunit climate measures gathered six months earlier. 
Both the structure and context, and climate variables contributed unique 
variance, although the R*s for structural and context variables by themselves 
were only at the .10 level. When both structure and context are added to climate 
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variables, the level of predictive validity for a number of the criteria is 
good since predictions of individual criteria seldom exceed .50. This 
figure might be used as a frame of reference for the present predictions of 
^ organizational criteria. The criteria themselves are only moderately inter- 
related with an average correlation of .40. 
Sur«mary : 

The analyses presented here have examined a few of the potential relation- 
ships implied by a comprehensive, integrative model. In contrast to the clarity 
of the within component analyses (James & Jones, 1974), the intercomponent analysis 
presented here are more difficult to interpret. As suggested earlier, further 
analyses are in progress to clarify the implications of some of the results. 
On the other hand, even though numerous questions remain unanswered, several 
points appear indicated. 

First, the direct relationship of structure to perception, satisfaction, 
reenlistment and promotion rate appears to be minimal. This finding, however, 
might be due to the considerable homogeneity of the present sample and might 
well be different in the other samples (e.g., shore stations, fire stations, etc.). 

Second, there was considerable overlap of criterion variance accounted for 
by the several sets of independent variables. The correlation of each set 
with PC, however, varied depending upon the PC component under investigation. 

Third, the variables in the IC-S category (e.g., level) appear to play a 
more important and complex role in defining the organizational situation 
experienced by the individual than has l n recognized in the past. 

Fourth, some support was found for the idea that PC is an intervening 
psychological process representing interactions between the individual and 
the situation and PC reflects more than a summation of situational variables. 
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Finally, variables from the subunit climate and the structure and context 
domains were effective predictors of later ratings of organizational performance, 
indicating the influence of such components on organizational as well as 
individual behavior^ Further analyses will investigate the role of climate 
in relationship to other components in terms of Influence of given scores upon 
individual attitudes and behavior as well as organizational behavior. 
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TABLE 3 



Relationships of Selected Subsets of Situational ^ Individual Characteristic, 

Joint Individual-Situational Variables and Psychological Climate 
Component Scor0s with Selected Individual Criteria 



Multiple R*s Against Criteria 



Sets of Independent Variables 


Intent to 
Reenlist 


Promotion 
Rate 


Overall Job 
Satisfaction 


1. Situation 


.16 


.28 


.22 


2. Individual Characteristics 


.67 


.32 


.36 


3. Joint Individual -Situation 


.67 


.80 


.33 


4. Psychological Climate 


.56 


.26 


.69 


5. Situation + Individual 


.67 


.39 


.40 


6. Situational + Joint Indiv-Sit. 


.67 


.80 


.37 


7. Individual + Joint Indiv-Sit. 


.69 


.80 


.39 



8. Individual + Joint Indiv-Sit. 

(w/o age, paygrade, duty time) 

9. Situation Individual + Joint 

Individual-Situation 

10. Situation + Individual + Joint 
Individual-Situation + PC 



.51 



.69 



.75 



.45 



.80 



.81 



.35 
.41 
.70 
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Prediction of Dl% ision Porfomn ^- P-iting'? Uy Structure, Conlcjct, nnJ 
<ul)Hysicn CI i-uo Measures (:ja61) 



FI . n inue 

1 . Con [Mot i** .V.ib i i t y 

2. I.eulei shlp Ft f cot i vouops 

3 . IwH Ivwjroup CVoporn t ion 
»* . Jfb St,UKUird& 



I. Structure 5. Context 

1. Division Size 

2. Spcclnliz,itioa 

3. Spnn of Control 
A. Conf iginnt i"M - Lfvel 

5. - Co.ils Standard Izvition 

6. Centralization 

7. SLnndardiz.ition - Concral 

8. Interdependence 

9. Fornalization - Role Structure 
10. Technology 

II. Si/e X Specialization 
l"^. Size X Cciitrallzation 

13. Spc-ciali-'.ation x Foiruiizat Ion 

14. Specialization x Technology 

15. Coal St.mdar lization x Standardization 

16. Specialization x Standardization x ;;oal Standardization 

17. Coal Standardization x Centralization x roclmolof,y 



in. ;ViO';s ('omponiMU Int im\u' t Ions 

1, Span of Control x l.tMdor Uff ect ivoness 

2, Standardization x, Workgroup Cooperation 

3, Formal ization x Workgroup Cooperation 
^, Technology x Job Standards 







1 1 


•1 L iple X's Ai; 


linst ] 


•.rforruincc R.U lnf>,s 








Prod ir tors 
— - - 


i>l V.'ork 


Pe.v! I'N. "J to 
to !*'iU iM 
Covir 1 1- rnts 


P»M'f "^ance 
ra i.M- 




i'elnti • > iilp-s 
'..'itii Oth.T 
lU'v Pivisicris 


SMPtv 


I.o.idor!,lilp 


M.iinlunaucc 


Set I 




.38 


.36 


.38 


.38 


.29 


.35 


.35 


S«^t II 




.39* 




.29* 


.33* 


.26* 


.22* 


.33* 


Sots II 


.45* 


.50* 


.43* 


.44* 


.4/* 


.41 


.40 


.43* 


Sets I, II 
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PHYSICAL ENVIRONMENTS, HABITABILITY PERCEPTIONS, AND HEALTH 

E. K. Eric Gunderson 
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The physical environr?.ent is viewed as an important component of the 
social system model. The environment has an impact at several levels of 
analysis and inte/acts with all other components to influence behavioral out- 
comes. 

Reference to the external ph^'sical environment in the model indicates 
that an organization is an integral part of an ecological system and is 
affected by the surrounding natural ter:rain, climate, hazards, atmospheric 
pollutants? noise, energy and power sources, transportation systems, neigh- 
boring buildings and structures, nearby community facilities, and many other 
geographical arid enviroaiiental factors. 

The organizational physical environment consists of the buildings, 
structures, and the interconnecting or contiguous spaces where the organi- 
zation's business is conducted and nomal activities are carried out. 

The group physical environment refers to the space occupied or used by a 
particular sul'unit of the organization. Aboard shiyj. work spaces or sleeping 
comparl-ient? are cxntpplcs of this level or unit of analysis^ 

T]:o ei.'ir' -Tiilr:! ui7rn.-i(»ns thnt arc coni'onjy applied to tlie description 
of i^r':ri:i\/r' ^"'] cr ^if . n\ i '*:\{ includo: spatial size, tcm- 

perati'.ru', -r/ i 1 i;:! i<>n. r.i;l^c, illu.-iiiuil ion. cul'U'. cleanliness, odor, desiiJiu 
of rixtiircc ar.»: U r..' \ pvivac; , ^lo^.i^ii r.uA saf(^ly faclurs. 
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Tho-~o di-'on.-ioup can be used to chamctorize Iho organizational environment 
as n whole, or, if Pignificant variabi 1 i t-> is present, to differentiate among 
work areas or spaces -..•itliin the totnl organizational environment. Most of 
those environ-nontal dinensions can be assessed diiectly by measurements or 
objective ratings a:ul co^pni-isons. 

Another approach to assessing environmental dimensions involves ratings 
by the inhabitants or occupants of the spaces. These habitability perceptions 
partly reflect attributes of the -'real world" and partly reflect psychological 
processes within the individual. We have used both of these methods of 
assessing environments in our shipboard studies. In this paper I shall be 
primarily concerned with crew members' perceptions of their working and living 
conditions. 

The major envi ronrental dimensions and response categories used to 
describe shipboard living and working conditions are shown in Table 1 of the 
handout. This example applies to the crew member's work area; similar scales 
were provided for the individual to rate his berthing (sleeping) area, messing 
(eating) area, head (bathroom) facilities, and the ship as a whole. The crew 
member also was asked to rate how important each of the environmental factors 
was to him personally. These items were included in the Habitability and 
Shipboard Clitr.ate Qucsticnnaire which was administered to approximately 70 to 
80 percent of the crew menbers of the ships early in their overseas deploy- 
ments. 

The follo'..-inL' <!• on.-ioiK-^ .-ro bombmed for [..irposes of estimating con- 
dition:-; on t'le n 1... ^c-ipeniture-vcntiloti.n, cleanliness .dor, 
si. '.-ru:.- • :• . ; . . " i .. ling-color. The regaining dimensions ~ 
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pri\aoy, noise, and .-afoiy ~ rcrc treated as separate variaMei:^. Individun] 
scores \;ere obtained f(»r each of the seven habitability scales by sunmiing 
response values for tl.e four specific areas mentioned above and for the 
ontir-e skip. Thus, the individual's score for the size-number of people com- 
posite represented hi's perceptions of crowding in the spaces that occupied, 
on the ship. 

Table 2 of your handout shows a classification of ships by age and 
physical characteristics and the mean perceived habitability scores for the 
15 ships included in the grouping. The four categories of ships reflect simi- 
larities in ship type, physical size and tonnage, dates of commissioning and 
conversion, structural design or class, and habitability characteristics. 

The ships in Class A were all destroyers commissioned in 1945 and 1946. 
The basic hull dcsi^^n, structural cc>nfiguration, and crew accommodations are 
typical of desli^ayers built during World War II, based upon the technology and 
habitability concepts of the late 1930»s and early 1940»s. Although "modem- 
ized" in 1960, this convers? i was directed primarily toward modernizing 
weapons and electronics systems. The mess, berthing, and sanitary facilities 
remained essentially the same except that air-cooling units were installed in 
messing and berthing areas. 

Ships in Class B were guided missile destrcjcrs of the same class built 
in 1963-1964, and ships in Class C were guided rissi]e frigates of tho same 
Vint;. go, but somewhat larger than the destroyers. The ships in Classes B and 
C. wlu n c»r:Mred with ships in Class A, incorporated some advances in habita- 
bility do.^i.^n. The sliips in Gruup D were all destroyer-escorts of the same 

class and v(^ro amung the most mudorn L\S. combat ships afloat. 

\ 
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Crew sizes ranged from approximately 220-270 men for the destroyers and 
dostroyor-escorts to about 3S0-390 lor the frigates. 

Of the 20 sliips in the total sample studied, three (a destroyer, a guided 
missile destroyer, and a destroyer-escort) did not fall within the specific 
classes represented by the four subgroups, and these ships were omitted from 
the coir.parisons below. Also, two aircraft carriers in the total sample were 
omitted from considei'ation. 

Table 2 shows tlie arrays of mean perceived habitability scores by ships 
and by dimensions. There was virtually no overlap! in mean scores from one 
ship class to another on the crowding and privacy dimensions. The mean 
crowding score for the least crowded ship (26.8) was more than one and one- 
half standard deviations higher (more favorable) than that for the most crowded 
ship (IS. 3). 

On the other dinensions there tended to be some overlap from one ship 
class to anotlier, but generally more favorable perceptions of habitability 
were typical of the newer ships. Thus, Class A ships were perceived as being 
hot, dirty, crowded, and unsafe compared with Class D ships. 

Illness data were collected throughout the 7-8 months of the overseas 
deplo>nents using individual cards wliicii contained identifying information, 
typo of illr.o.--^. or.-! <Ii5:^ .sition. Tho.-o special illness records, instituted 
fur tlio purpose of t'.iis rosoarch pruj\''/t, were accumulated to provide illness 
criterion information for individuals, work groups, berthing compartment 
occupants, and siiips. 

Table 3 provides an analysis of differences between ship classes on 
habitability scales a-id i.-.i criteria. Analysis uf variance results are 

58 
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proo^.*T)tecl in lor.^s of tlio variance accuiinlGd fc^r liOlween ship classes as 

compaivil \:ith the variance remaining among ships within classes. For J:he_ 

habitaMiity diniensions it is clear that differences between cl'^'sses tend to 
be large and to accuunt for a large share of the total variance among ships, 
Thi5 res-ult indicate-^ a high degree of consensus as to physical environmental 
differences bct\reen the ship classes and suggests that the perceived habita- 
bility scores reflect real attributes of the shipboard environment. 

Differences in illness rates were accounted for to some extent by differ- 
ences between ship classes, but this effect was much less pronounced for ill-- 
nesses than for habitability perceptions. Gastrointestinal disorders had the 
strongest association with ship class, that is, poor habitability conditions 
(presumably sanitation, etc.)? and this relationship was linear, Dennato- 
logical conditions also \:ere more common on Class A ships than other ships, 
and the total illness rate (excluding genitourinary or V.D. cases) was highest 
for the Class A ships. 

Respiratory illnesses did not conform to the general pattern of other 
types of illness in that the newest ships (Class D) had the highest rate of 
respiratory infections v^hile Class B ships had the lowest rate. At the same 
time it is noted tliat the Class D ships, which had central air-conditioning 
with recycled air. \.vvq rost comfortable. The relationship between type of 
ventilation sN.^ter?. and respirator; illn(\-? is hci'v^ in\cstiuatcd further in a 
specie:] .-tu-I;. of -^r- of i'>p ^':f;.^ u\ t !i" .-n pic: it i.- a;'-xn-t^nt that there is 
no simple relationsliip. 

In the' next step of the analysis, perceived habitability scores were 
correlated with the illness criteria witli the between-ship-classes portion of 
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the variance roro\cd. IVing tin's procedure, temperature-ventilation, cleanli- 
ness-odor, Uiase, safety, liclit-color, and total habitability score, whicli was 
a siua".ation of dimension scores, correlated significantly in the expected 
dii-ection with the total illness criterion. In other words, the remaining 
variance in habitability perceptions \:ithin ship classes contributed further 
to tlie prediction of illness, although these correlations were low (about .10). 

These results suggest that differences in actual physical cliaracteri sties 
of ships and differences in perceived habitability both contribute in small 
degree to the prediction of illness. 

In the earlier pilot study of 1,200 men on 13 ships significant differ- 
ences in perceived organi::ational climate were found among three types of 
ships.''- Profiles of scores on five factors of organizational climate — 
friendliness and ;;arr.th of the work environment, job identification, leader- 
ship effectiveness, group homogeneity, and job standards and demands — - were 
found to be related to differences in ships in relation to their location 
(overseas or continental U.S.), illness rates, and performance indices. A 
pattern of organizational climate was found which was associated with high ill- 
ness and accident rates, high disciplinary rates, and low rate of intention to 
reenlist. 

One of our objectives as stated earlier is to specify the portions of 
criterion variance accounted for b\ various major components of the model ~ 
physical environment- perceived habitability, organizational structure, per- 
ceived organi::ational climate, individual resources ~ and by interactions of 
these cn-ponents. We have already shov.n that certain of the major model com- 
ponents ~ physical environrrent , lial)itai)ility perceptions, and organizational 
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climati* srparati^l;, rj-;e cuntnbut ioti.^ to the pretiiction of such criteria as 
i].lne;?s and job .-at faction. Wo now have the difricull task of integrating 
all of tliis data in urdor to support or refute major propositions implicit or 
explicit in our social system? model. 
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Table 1 

Habit-ability Dimensions 

"FOR EACH or THE CONDITIONS DELOU'. CllOOSr. THE LETTER KHICH COMES CLOSEST 
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COMMENTS ON MEN IN SOCIAL SYSTEMS: RESULTS OF A 
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The difficulties of conducting well-designed field studies of 
human" behavior are known to us all. When one compounds such difficulties 
with those also inherent in longitudinal research and, in the present in- 
stance particularly, with the study of mobile men and organizations as has 
been done in our research aboard ships at sea, the effort of the present 
speakers and the institutions they represent must truly be applauded. A 
footnote of appreciation should also, of course, be expressed to the many 
Navy line officers, medical officers, and sailors whose par tic ^ tion and 
cooperation, under schedules and workloads demanding enough in their own 
right, have made these studies at all possible. 

To comment in detail on problems of design in this research or of 
continuities and discontinuities in theory and data offered by Dr. James, 
Dr. Jones, and Dr. Gunderson would not, in my opinion, be time well spent 
at this symposium. It would be in fact premature, if not unfair to the 
speakers, to do so since extensive consideration has been given such matters 
by the investigators and the data have just been collected. The importance 
of this research, as suggested by Dr. Sells in his opening remarks, lies in 
the skillful and all -too-rare integration of social psychological theory 
with the resolution of practical problems. Since Dr. Gilmer has so 
succinctly addressed his comments to the theoretical significance of the 
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research, 1 will restrict my few remarks to the practical implications of 
the work» 

First of all, while the three-year life-span of this study might 
appear long to many, I regard it as but an interval in a much longer and 
broader program of research conducted by the Navy. For the background of 
this study, indeed many of the specific design characteristics, reflects a 
continuous and iterative program of research of more than a decade and I feel 
certain, as research goes, that its results will in part dictate research of 
the future. If one carefully reviews the history of human behavioral problems 
in the military context, allowing for some cyclical variations of the times, 
one is almost certain to find today's problems and concerns - - - be it the 
acijustment of men to military service, their. career motivation and retention, 
their health and safety, and their effectiveness in socio-technical systems 
- -~ - not totally different from those experienced by military planners and 
operational units of the past. And, while previous research has in many 
instances yielded important information, if not partial solution, to those 
problems, it has quite frequently erred in its guiding philosophy in two ways. 
First, we have all too often attemf)ted to solve highly complex problems of 
human behavior with short-term, simple, and '*head-on'* (though face valid) 
strategies of research. Secondly, though related to the first, we have often 
failed to build on what we learn as we move along in an iterative model of 
research conducted longitudinally with increasingly successive approximations 
to the resolution of our problems as a goal. The present study, in its his- 
torical context, is a refreshing exception to that history of research." It 
has been neither conceived nor executed on the basis of fads or fashions - - - 
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or more pragmatically on the basis of "where the bulk is" - - - but rather 
as a natural extension of previous research on seemingly timeless problems » 
and some new ones too, which face the military servi^s* 

Take for example the problem of the psychiatric adjustment of young 
men (and some older men too) in military service, a problem which has for 
decades represented a major cost to the military. Duting the 1960's.5orae 
of Dr. Gunderson's colleagues at the Navy Medical Neuropsychiatric Research 
Unit, notably Dr, John Flag and Dr. Newell Barry, conducted extensive re- 
search on cohorts of sailors and Marines over the four-year duration of 
their first enlistment, a principal goal of that research being to develop 
improved strategies and techniques for the psychiatric screening of recruits. 
A great amount of information on the health and behavior of first-enlistment 
personnel was gained from those studies and standardized actuarial guidelines 
were^ developed for use by recruiters in estimating, from pre-service characteris- 
tics, the likelihood of effective service among recruits. Those guidelines 
are now employed in the Navy, The predictions of effective service adjust- 
ment which form the basirf for such guidelines, however useful they might be 
for screening decisions among large cohorts of naval service applicants, re- 
main of course quite modest. They are based primarily upon information about 

4 

the individual and to a much lesser extent upon information about the inter- 
actions of individuals with the qualities of service environments in which 
they serve, ^ 

Let us suppose then, as our theory might allow us to do, that psychiatric 
adjustment to service reflects an interaction between person and environment. 
Let us also assume that there is a differential psychiatric risk across 
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different naval duty environments, which might reflect something about the 
individuals assigned to those environments but also, quite possibly, about 
the person-environment interactions associated with such duty. Dr. Gunderson 
has data, not discussed at this symposium, which clearly denote difference 
in the incidence of psychiatric casualties across different types of naval 
duty environments; thus my speculation is more than casual at this point. 
Now if there is indeed a person -environment interaction effect predictive 
of psychiatric adjustment, such that sailors with an initially marginal 
prognosis of effective service might be better supported in some duty en- 
vironments than in others, we have some very real possibilities for improv- 
ing our assignment strategies. Even when this effects but a small proportion 
of our personnel, it could be of considerable significance in times of man- 
power shortages and, even more important, it might enable some individuals 
to be effective workers for the first time in their lives.. In other words, 
we have an opportunity to help individuals mature and become more effective 
citizens through their military service. The present study allows us to 
analyse such variables of physical and social environment as might con- 
ceivably interact with individual character isti.cs of young sailors in relation 
to service adjustment. This has yet to be done, of course. 

Let's take another problem more specifically addressed in the present 
symposiu.Ti^ namely that of reenlistment or career retention, a problem currently 
of great importance in the Navy and other services as well^ Dr. Jones' data 
suggest that characteristics of the individual and his success in the Navy 
to date are correlated with expressed intent to reenlist and this relation- 
ship can be sll^»itly strengthened by including reference to the psychological climate 



ERLC 



70 



60 



and situational variables of the or i^anization in wluch Llic mdividucil work,s. 
While there may be some confounding of variables in this rdatLonsUip (tor 
example^ age> pay grade, and years of service probably reflect career commit- 
ments already made), and the present data analyses do not allow time - lag 
comparisons of reenlistment intent and the or ^anizatioaal climate experienced, 
it is interesting and perhaps important to speculate on the possible person - 
environment interactions related to career decisions. It is vital to note, 
however, that ''intent to reenlist'* was the variable measured in this study, 
not actual reenlistment. There is a difference. And though previous research 
has suggested "intent to reenlist" to be the best single predictor of actual 
reenlistment, the relationship is far from perfect. U'hat are the intervening 
situational or person ■• environment interactions which modify the relationship 
between **intent to reenlist" and actual reenlistment? l;e don't know. They 
probably include, of course, variables not measured in tne present study, such 
as alternative opportunities, life goals, personal influence of peers and 
superiors (or outside friends and family). Nevertheless, such variables as 
organizational or psychological climate experienced in different naval duty 
assignments might for some sailors be important intervening variables in the 
process of making initial reenlistment, if not full career^ decisions. Such 
may be especially true for individuals in selected naval occupations seeti as 
challenging to the man and for which an economic market outside the Navy may 
be Less than optimal at any given time. Perhaps a sample ot ttie' first-enlist- 
ment sailors on whom data were collected aboard ship in the present study 
should be followed over the next year or two, &o as to determine the actual 

reenlistment decision made and possibly some of the other variables related 
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CO ChaC decision. 

The variables of health and shipboard habitability , examined 
Ln the paper by Dr. Gunderson, are extremely important to the Navy from 
several points of view. There is a great deal of activity in the Navy 
today devoted co improving the habitability of ships, modifying active 
vessels and designing new ones for the future. Personal comfort, architectural 
aesthetics, and safety are criteria of interest. While I am personally less 
persuaded than some that cosmetic surgery on ships will be a major contri- 
bution to improved career retention, I am convinced from extensive studies 
aboard ship that human factors design problems can^ ^je-aW'i^ated to improve 
safety and performance effectiveness, fhe work Dr. Gunderson and his staff, 
such as Lieutenant Larry Dean, are doing on actual and perceived conditions 
of habitability is being closely coordinated with the Naval Ship Engineering 
Center principally responsible for the design of ships. 

The health criterion addressed by Dr. Gunderson is also vital to the 
Navy and is the interest which got us into the at-sea environment j.n the first 
place, some years ago. By and large, our ships' crews are a fairly he-alchy 
population. But when manning strengths are limited and ships maintain a con- 
tinuous 2^-hour operational cycle, it is extremely important that the crews 
be continuously as fit as possible. Another problem we face is the shortage 
of physicians in the fleet. Anything we can do to prevent illness, and injury 
during ship deployment or to pre'^ict when such events are more likely to occur 
so as CO improve our medical manpower and facility distribution in the fleet 
will be cosc-ef feccive. Dr. Richard Rahe, anocher colleague of Dr. Gunderson, 
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has for several years explored the matter of life stresses as precipitating 
events in the etiolo^.y of illness and accidents. One notion here is the 
possibility of developing: a pre -deployment health screen, a possibility since 
a relatively small proportion of any ^Lven crew can be expected to incur a 
major portion of the healtn problems at sea, Dr, Gunderson, of course, is 
also interested in the way in yhicn stresses of the physical and social en- 
vironment at sea might interact wich pre-deployraent life stresses experienced 
by the individual resulting in illness or accidents. 

In addition, Dr, Gunderson and his staff have ^jradually developed, 
over several years now of shipboard studies, a profile of the incidence of' 
different types of health problems over the various phases of deployment cycles 
in different classes of ship. Reliable information of that nature has been 
greatly needed by the Navy Medical Department for some time. 

My final comments have to do with the implications this study might 
have for major systems performance evaluation, a note on which Dr. Gilmer 
ended in his thoughtful commentary. During the last several years we have, 
again-^through coordinated effort of the Bureau of Medicine and Surgery and the 
Office of Naval Research, conducted extensive research on aviator landing 
performance aboard aircraft carriers at sea. The flight squadron and its 
aviators are of course the raison d'etre of the carrier and landing perfor- 
mance remains one of the highest risk phases of flight operations. Having 
now developed a standard reliable measure of lauding performance efficiency, 
through the contract efforts of Dr. Clyde Brictson of Dunlap and Associates, 
we are able to longitudinally evaluate the performance (on that critical phase 
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of flight) of aviators and flight squadrons. We have already examined the 
effects on performance of type aircraft, type carrier, weather arid sea-state 
conditions, day or night flight, and aviator training performance. More 
recently we have additionally studied the possible effects of flight schedules 
and sleep loss on aviator performance. 

In a broader social system context, could we not think of the possibility 
of examining organizational behaviors and climate variables which perhaps 
impact upon the efficiency of different sub-groups (i.e., divisions or 
departments) of the aircraft carrier crew (e.g., engineering, operations, 
maintenance) which in turn directly or indirectly support the aviators? 
Much more work remains to be done, of course, if such is to be accomplished, 
especially in developing good performance criterion measures for the aviator 
support groups and in teasing out the relationships across time between those 
elements of the carrier system's performance with the elements of the aviator's 
performance. The present study allows us to gain at least a better handle on 
the measurement of or ^nizational climate and to some extent its correlated 
social system behaviors. 

I have commented on ways in which the present study, both broad yet 
focused as it is, represents an extension of previous Navy research on several 
important problems of human behavior. It represents too, for more theoretical • 
issues, an extension of Dr. Sells' longstanding interests and research in 
developing environmental taxonomies and comparative organizational/environ- 
mental studies. The study, then, is rich in its heritage, its perspective, 
and its potential for social psychological theory and the resolution of 
diverse Navy problems as well as in the quality of its investigators and 
their efforts. 
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COMMENTS ON MEN IN SOCIAL SYSTEMS: RESULTS OF A 
THREE-YEAR MULTIORGANIZATIONAL STUDY 



B. von Haller Gilmer 
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When viewed in terms of historical perspective this multi-organiza- 
tional study is more expansive than most organizational climate evalua- 
tions, embracing both macro- and micro- aspects of social systems. The 
study opens up some practical ways for both predicting and planning for 
climate change within spatially defined limits. The suggestions can 
well apply to some non-military situations as well as to the social 
situations aboard ship and shore installations. Somewhat unique is the 
detail with whicli health factors have been interrelated with job satis- 
faction measures. This progress report offers a useful model for "pulling 
it all together'*, emphasizing the compatibility betv,^een theoretical and 
applied goals . 

The study of organizational climates is quite old, if we allow some 
measure of literary license in'our look backward to the descriptions given 
by the early Greeks recorded in the translation of Aeschylus and Athens . 
In current times one will find that climate studies of industrial, educa- 
tional, and some Federal Government organizations began in the early 
1960's by such a variety of behavioral scientists as Argyris, Blau, 
E-tzioni, Gellerman, Haire, Leavitt, Likert, Miller, Schneider, Sells, 
Tagiuri, and Wohlwill to name a few. Studies have ranged from descrip- 
tions of comi")any personalities to the criticism-ridden system of the 
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United States Post Office, from the psychological conflicts of employees 
within the IRS to the old fraternal system of our Department of State, 
fraught with the underutilization of people's capabilities. It is a 
living system, says Argyris, where one will find those who have the desire 
and competence to make decisions and enlarge their responsibility may 
not do so because they are embedded in a restricted system, plagued with 
problems not unlike those found in universities where faculties character- 
istically give more effort and skill to talk than to effective action. 

The study reported here extends the detail measures of such conven- 
tional dimensions of climates as size and shape, leadership patterns, 
communication subsystems, and structural variables. It is quite useful, 
for example, to have techniques for obtaining scores on individual 
perceptions of crowding. The number of people in a given space hardly 
suffices as a measure, what they do in the given space at a given time 
is important. Also important is "why" one is in that space in the first 
place. ^ 

The study has helped bring into focus the constraints on the range 
of behavior permissible in any given environmental context; on the - 
qualities of the environment, such as under- or over-stimulation, crowding, 
or tire severity of the psychological climate in terms of health hazards. 
The report here haid demonstrated that behavior is directed in a variety 
of ways at particular attributes and characteristics of the physical as 
well as the psychological environment. This type of study is helping 
to better lay out methodology and define the growing field we now call 
environmental psychology, extending from the anthropology of space for 
ship's cro'/s to adjustment of people in various job categories. 
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It has been documented over and over again that industrial executives 
survive stress better than others* in the organization. Perhaps many of 
us would agree with the explanation that selection and competition 
eliminate along the way those who can't take it. But, does the same hold 
true, or is there other reason, that individuals working in physically 
demanding and hazardous environments survive differently according to their 
classification of blue-collar, white-collar, or some technical speciality? 

Some other questions I see coming to the fore that relate to general 
psychology theory - l^Tiy is a large proportion of the variance in illness 
rates accounted for by differences between ships, although the specific 
attributes of ships explaining the variations in the illness rates were 
not clear? For interactional theory, is.it not* important, as the study 
shows, to ask what sets of variables are important in predicting behavioral 
outcomes of stated interest. IVhat is the relative importance of temporary 
fluctuations, permanent changes or continuity in central clusters for 
observational inteijpretation? • 

In this study we find measures of individual perceptions of the environ- 
ment which seem to affect health and safety, job satisfaction, and work 
efficiency. WTiy do we find this when these ejffects can be separated from 
the effects of individual personnel characteristics or organizational 
climate? 

It may be that these studies point us in some new directions as we 
reconsider intrinsic- extrinsic aspects of reward systems? It may well 
be that many of the 5,000 or so reported studies of job satisfaction have 
really not contributed very much to our understanding of motivation. May- 
be it is more imi)ortant than we have thought that background factors' are 



important, What does the person "bring in" to the situation in terms 
of abilities, attitudes, skills, desires, understandings, and habits? 
Can we use organizational climate scores to better understand subgroups 
and subsystems? 

I see this study contributing not only to certain specifics of model 
building, but also to giving us better guidelines for bringing people and 
task variables together. In terms of historical perspective I see this 
study offering encouragement to those who may wish to extend climate 
description toward the more difficult task of measurement and system 
build ing. 
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